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amplified Rv3361c orf into pQE12 (Qiagen) vector as an EcoRI/BamHI fragment.
Expression of the protein in E. coli XL1 Blue strain, harboring the plasmid pGroESL-911 was performed at 20 o C. The soluble MfpA protein was purified using three consecutive chromatographic steps employing phenyl sepharose, anion exchange on MonoQ and gel filtration on Superdex-75 matrices. Trace amounts of nuclease activity associated with the protein preparation was removed by heat treatment at 62° C for 10 min. The apparent molecular weight of 20 kDa, as determined by SDS-PAGE was in agreement with the weight calculated from the gene sequence. DNA sequencing of the cloned fragments confirmed the absence of any mutations introduced during PCR amplification. The final preparations were found to be homogeneous as determined by SDS-PAGE.
Gyrase Assays.
DNA gyrase assays (ATP dependent supercoiling and ATP-independent relaxation) were performed as described (S2-4).
Surface Plasmon Resonance (BIAcore) Analysis.
Biosensor studies were performed on a BIAcore 3000 instrument (BIAcore, Inc.; Piscataway, NJ). MfpA was covalently immobilized on censor chip CM5 using amine coupling according to manufacturer's protocol. Typically 50 -150 response units (RU) were immobilized on individual flow cells of the sensor chip. Analyte, E. coli DNA gyrase (12, 6, 3, 1.5, 0.75, 0.375, 0.188, 0 .094 and 0.047 µM) in 35 mM Tris buffer, pH, 7.5 containing 6.5% glycerol, 4 mM MgCl2, 25 mM KCl, 5 mM DTT and 100 µg/ml BSA was injected for 5 min at a flow rate of 30 µl/min using the kinject command.
Association and dissociation kinetic constants were calculated by BIAevaluation 3.1 software using a simple 1:1 Langmuir model.
Crystallization.
MfpA was concentrated to 5-10 mg/ml and stored in 10 mM Tris pH 7.5, 1% ethylene glycol, 30 mM β-ME. Four unique crystal forms of MfpA were obtained by vapour diffusion under oil. In general, 2µl of MfpA was combined with 2µl of crystallization solution under 100 µl of FISHER silicon oil, and incubated at room temperature. Prior to data collection crystals were immersed in a cryogen and vitrified by immersion in liquid nitrogen. The crystallization solutions and cryogen solutions were -C2 Form: 30% 
Data Collection and Phasing
Selenomethionine MfpA was purified and crystals of the P3 2 21 crystal form were obtained in the same manner as wild type. A three wavelength multiple anomalous dispersion (MAD) experiment was performed at the selenium edge on the X9A beamline at Brookhaven National Laboratories (Table S1 ). The positions of the selenium atoms were located and density modified phases were calculated using the program SOLVE/RESOLVE (S5). The resultant map was of sufficient quality to locate the three MfpA molecules per asymmetric unit and the non-crystallographic symmetry operators.
Improvement of the SOLVE phases by density modification was redone within the program DM (S6) with the inclusion of three fold averaging to obtain a much improved map. A majority of the structure was auto-fit into the P3 2 21 MAD/DM map using the program ARP/WARP (S7) while a minority was fit manually. This intermediate structure was used as a molecular replacement model to solve the C2 crystal form, which, since it was of higher quality, was used in subsequent rounds of rebuilding and refinement. The C2 crystal form, and all other datasets excluding the MAD data, were collected at 125 K on an R-Axis IV ++ imaging plate detector mounted on a Rigaku RU-H3R generator equipped with Osmic Blue optics and operating at 50 kV and 100 mA. The HKL package (S8) was used to integrate and scale all datasets. A complete listing of data collection statistics is shown in Table 1 , S1 and 2S. Molecular replacement calculations utilized the program AMORE (S9). All refinement and rebuilding utilized the programs CNS (S10) and O (S11), respectively. A complete listing of refinement statistics is shown in Table 1 and 2S. Figures 2, 3 and S1 were prepared with MOLSCRIPT (S12), PYMOL (S13), and GRASP (S14). 
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